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INSTRUCTIONS TO CANDIDATES:  
                   
 Question papers must be handed in. 
 This is a closed book assessment.  
 Read the questions carefully and answer only what is asked. 
 Number your answers clearly. 
 Write and draw neatly and legibly. 
 Structure your answers by using appropriate headings and sub-headings. 
 Answer all questions, in any order, but clearly indicate which question you are 
answering. 
 The general University of Johannesburg policies, procedures and rules pertaining to 
written assessments apply to this assessment. 
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Question ONE         (50 marks) 
 
CLIMATE & COMFORT 
 
Given the following climate data for Johannesburg, carry out the following tasks: 
 
a) Plot the climate on the psychrometric chart provided.    (12 marks) 
 
b) Assuming the dry bulb air temperature is 30oC and the wet bulb reading shows 22oC.  What is the 
relative humidity?        (5 marks) 
 
c) Calculate the Temperature of Neutrality for 90% occupant satisfaction in January and June. 
           (8 marks) 
 
d) If you measure the dry bulb temperature as being 23oC and the black globe temperature as 27oC, what 
is the Operative Temperature?       (2 marks) 
 
e) What environmental variant is measured by the black globe thermometer?  (2 marks) 
 
f) Calculate and draw the “comfort diagram” for 90% occupant satisfaction in a naturally ventilated building 
in this climate, and plot it on the same psychrometric chart. Use 20% and 80% relative humidity and 
1.9kPa and 0.6kPa absolute humidity as absolute limits to comfort in any climate. (20 marks) 
  
 
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Maximum average 
monthly temperature  
(
o
C) 25.6 25.1 24.0 21.1 18.9 16 16.7 19.4 22.8 23.8 24.2 25.2 
Minimum Average 
monthly temperature 
(
o
C) 14.7 14.1 13.1 10.3 7.2 4.1 4.1 6.2 9.3 11.2 12.7 13.9 
Average monthly 
max relative humidity 
% 97 96 96 97 97 97 97 97 96 97 97 97 
Average monthly min 
relative humidity 
% 24 25 27 22 19 16 13 10 10 12 19 23 
Average monthly 
rainfall 
mm 129 96.1 87.4 44.4 19.6 7 6.7 6.9 21.1 66.7 108 113 
 
 
 
 
Question TWO.         (10 marks) 
 
SOLAR CHARTS 
 
Given the following sun angle chart for 26
o
 southern latitude, carry out the following tasks: 
 
a) Determine the sun’s position in terms of azimuth (bearing) and altitude at 5.30pm on November 22.  Make 
sure that you express your answer accurately, so another person can understand exactly where the sun is.
          (2 marks) 
 
b) Determine the times of day that the sun is in the southern hemisphere on November 22. (2 marks) 
 
c) Determine the azimuth (bearing) of the sunrise and sunset at the equinox.  (2 marks) 
 
d) Determine the altitude of the sun at solar noon on the summer and winter solstices. (2 marks) 
 
e) Determine the times of day when the sun is higher than a 40
o
 altitude on the equinoxes. (2 marks)  
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Question THREE.         (10 marks) 
 
DAY LIGHTING 
 
a) If the Daylight Factor for a given point in a room is 8%, what is the Design Illuminance?  
          (4 marks) 
 
b) What are the three components that make up Natural Daylighting when calculating the Daylight factor? 
(6 marks) 
 
 
 
 
Question FOUR          (30 Marks) 
 
  STRUCTURES 
 
Given the following forces acting on these 2 beams:  (Assume gravity = 9.8m/s
2
) 
 
a) Draw a loading diagram showing all applied loads for both beams   (10 marks) 
 
b) Draw a Shear force diagram showing all maximum values for both beams  (10 marks) 
 
c) Draw a Bending moment diagram showing all maximum values for both beams  (10 marks) 
 
 
BEAM A 
 
 
 
 
 
 
 
 
 
 
BEAM B   
  
5kN/m 
5m 
 
5m 
10kg 
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Plot the given Climate  
And Comfort Diagram on  
this Psychrometric Chart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Temperature (°C) 
Relative humidity (%) 
Vapour   
pressure  
(kPa) 
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      20°C 
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FORMULAE SHEET 
 
 
Top = (Ta + MRT) / 2 
 
Tn  = 17.8 + 0.31 To ± 2.5     (for 90% acceptability) 
Tn  = 17.8 + 0.31 To ± 3.5     (for 80% acceptability) 
 
TSET =  Tnu + 0.023 x (Tnu – 14) x AH50 
TSET =  TnL + 0.023 x (TnL – 14) x AH50 
 
Upper limit for comfort = 1.9kpa and 80% relative humidity 
Lower limit for comfort = 0.6kPa and 20% relative humidity 
 
U  = λ  R = d  U = 1  R = 1 
        d         λ         R         U 
 
Ra-a = Rsi + R1 +R2+ … +Rso 
 
Q = U. A . ΔT   
 
Vr = Av 
 
Vr = kAv 
 
Vr = V x N / 3600  
 
Vr = k A √(H Δt) 
 
 
 
 
 
 
 
 POINT 
LOAD 
DISTRIBUTED 
LOAD 
  
SIMPLY 
SUPPORTED 
BEAM 
MAXIMUM SHEAR 
FORCE 
W/2 WL/2 
MAXIMUM BENDING 
MOMENT 
WL/4 WL
2
/8 
    
CANTILEVERED 
BEAM 
MAXIMUM SHEAR 
FORCE 
W WL 
MAXIMUM BENDING 
MOMENT 
WL/2 WL
2
/2 
University of Johannesburg - Faculty of Art Design and Architecture 
2013 November – Main Assessment  
Module Name: Applied Building Science     Module Code: ABS 111 
6 
_______________________________________________________________________________________________________ 
 
 
 
 
STUDENT NUMBER……………………………………………………  QUESTION 2 
